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Preface 



Islamic science, which is taken in this work 
to include disciplines concerned with the study of 
the cosmos, embraces a wide spectrum of intel- 
lectual activity, from the study of plants to algebra, 
carried out over more than a millennium by many 
races and peoples spread over the middle belt of 
the earth from Spain and Morocco to eastern 
Asia. Because of its traditional character, this 
science is not limited in scope or meaning as is the 
modem discipline with the same name. The 
Islamic sciences, even in the more limited sense 
considered here, which excludes the religious and 
many branches of the philosophical sciences, are 
concerned at once with the world of nature, of the 
psyche and of mathematics. Because of their sym- 
bolic quality, they are also intimately related to 
metaphysics, gnosis and art, and because of their 
practical import they touch upon the social and 
economic life of the community and the Divine 
Law which governs Islamic society. Considering 
these factors, it becomes evident with what a vast 
subject the student of Islamic science is faced and 
why as yet no complete study of the subject has 
been carried out. 

Its extensive influence upon the Latin and 
Renaissance West has, since the eighteenth cen- 
tury, caused numerous studies in European lan- 
guages to be devoted to the various facets of 
Islamic science, studies of which a complete bib- 



liography has been made for the first time only 
recently (S. H. Nasr with the collaboration of 
W. Chittick, An Annotated Bibliography of Islamic 
Science ). To this must be added the not incon- 
siderable amount of writings in the Islamic lan- 
guages themselves. Nevertheless, a great deal of 
the subject remains unknown, and throughout the 
libraries of the world there are numerous treatises 
on the Islamic sciences which have never received 
any attention. 

Basing themselves on the available results 
of research carried out so far, several scholars have 
attempted to write histories of Islamic science, in- 
cluding the classical reference work of G. Sarton, 
An Introduction to the History of Science , A. Mieli, 
La science arabe et son role dans revolution scien - 
tifique mondiale , and more recently the works of 
F. Sezgin and M. Ullmann. There is also the work 
of S. H. Nasr, Science and Civilization in Islam 
which combines a historical and morphological 
study of Islamic science with selections of actual 
Islamic scientific texts rendered into English. 

The present work is, however, the first ever 
written on Islamic science in which the study and 
analysis of the texts is combined with illustrations 
from sources throughout the Islamic world. It is 
written on the occasion of the major Festival of the 
World of Islam in London, one of whose main 
features is the first exhibition ever organized of 

xiii 




Preface 



Islamic science anywhere and being held at the 
Science Museum of that city. It is written with the 
hope not only of providing a complete picture, to 
the extent possible, of Islamic science with appro- 
priate illustrations, but also of complementing the 
exhibition with whose organization we have also 
been closely associated. 

The perspective of this work, as of our 
other writings, is tharof the Islamic tradition. We 
have sought to present the Islamic sciences as they 
have been viewed and still continue to be viewed 
to a large extent by those who have lived, breathed 
and died, and continue to do so, within the Islamic 
Universe and who have belonged, and still belong, 
to this Universe through both their hearts and 
their minds. The work is thus in many ways a com- 
plement to Science and Civilization in Islam , which 
is also written in the same perspective but with 
literary rather than visual illustrations. 

We wish to thank M. Roland Michaud, the 
perspicacious and gifted French photographer, 



who is responsible for most of the photographs, 
and also Mr Robert Harding, the well-known and 
experienced British photographer, for their assis- 
tance to us in preparing most of the illustrated 
material for the book. We also wish to thank Mr 
Haddad- Adel who helped us with locating many 
manuscripts, Dr William Chittick and Mr Peter 
Wilson who read over the text and made helpful 
suggestions, Mr Colin Larkin whose talents are 
responsible for the artistic lay-out of the book, 
Mr John Knight-Smith who helped in many 
stages of the work, Mrs Daphne Buckmaster 
who edited the work and Mrs I. Hakemi who 
prepared the typescript for publication. Finally, it 
is necessary to mention that the whole plan for 
this and other books which complement it in the 
World of Islam Festival Series was originally con- 
ceived by the Director of the Festival, Mr Paul 
Keeler. Without his aid the work for this volume 
could not have been achieved. 

Seyyed Hossein Nasr 
Tehran 
Shawwal, 1395 
October, 1975 
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Part One 

The General Background 




Chapter I 

Islam and the Rise of the Islamic 
Sciences 



No understanding of the Islamic sciences 
is possible without a comprehension of Islam 
itself, the life-giving force of a vast civilization 
one of whose fruits is the sciences. These sciences 
did not come into being accidentally among 
peoples who happened to be Muslim but were 
produced in the form that they were produced 
because those who brought them into being were 
Muslims and breathed within an Islamic universe. 

The Islamic revelation, like all major 
manifestations of the Divine Logos, not only 
produced a religion in the sense of an ethical and 
social code but also transformed a segment of the 
cosmos and the minds of those who have lived 
within that cosmic sector. The phenomena which 
formed the subject matter of the Islamic sciences 
as well as the minds of the men who studied these 
phenomena have always been determined by a 
particular spiritual ‘style’ and transformed by a 
special type of grace ( barakah ) issuing directly 

i. We have provided ample arguments for the organic 
relation between Islam and the Islamic sciences, par- 
ticularly those of nature, in many of our writings, argu- 

ments which cannot be repeated in an illustrated study 
such as the present one. See especially our An Intro- 
duction to Islamic Cosmological Doctrines , Cambridge 
(U.S.A.), 1964 (new edition, London, in press); and 
Science and Civilization in Islam , Cambridge (U.S.A.), 
1968 and New York, 1970. 



from the Quranic revelation . 1 No serious study of 
the Islamic sciences can thus be carried out with- 
out some reference, no matter how brief, to the 
principles of Islam and the conditions created in 
time and space by Islam for the cultivation of the 
sciences . 2 

Islam, this last revelation of the Eternal 
and Unique Truth in the present cycle of human 
history, brought a message which encompasses 
all of human life, both what man does and what he 
makes. But before being concerned with doing 
and making, Islam is most of all concerned with 
what man is, or rather with how man can become 
what he really is in his profoundest and pri- 
mordial nature (fitrah ), namely, a theomorphic 
being created to reflect the Divine in all Its 
Majesty and Beauty. To achieve this end, Islam 
brought a metaphysical doctrine of the highest 
order and numerous sciences related inextricably 
to that supreme scientia sacra contained in the 

2. For a more extensive treatment of the basic elements of 
Islam, especially as they pertain to the sciences, see 
F. Schuon, Understanding Islam, trans. by D. M. 
Matheson, London, 1961 and Baltimore, 1972; 
F. Schuon, Dimensions of Islam, trans. by P. Townsend, 
London, 1970; T. Burckhardt, An Introduction to Sufi 
Doctrine, trans. by D. M. Matheson, Lahore, 1959; 
S. H. Nasr, Ideals and Realities of Islam, London, 1967. 




General Background 



inner dimensions of the Quran., and made 
accessible through various rites and forms which 
are also of a sacred nature and derive directly from 
the revelation. The doctrine is based on the Unity 
of the Principle ( al-tawhid) and the inter- 
relatedness of all that has been brought into being 
by the creative act (the kun of the Quran ). 3 Its 
human complement is the doctrine of the Univer- 
sal Man ' al-insan al-kamif) in whom the fullness of 
the human state is realized and through whom 
multiplicity returns to Unity . 1 

Upon the basis of the nature of ultimate 
reality as reflected in pure doctrine Islam has 
promulgated laws, called the SharVah , governing 
human life whose aim is to enable man to live in 
conformity with this Reality. It has also brought 
into being a sacred art whose goal is to reflect that 
Reality in the world surrounding man during his 
terrestrial journey. Like all integral traditions, 
Islam is thus a total way of life, aimed at remould- 
ing man’s nature to enable him to become what he 
is eternally in the Divine Presence, and trans- 
forming the manner of man’s doing and making to 
bring them into conformity with his role as 
God’s vice-gerent in this world and with his 
ultimate destiny as a being made for immortality. 

The unifying perspective of Islam has 
never allowed various forms of knowledge to be 
cultivated independently of each other. There 
has, on the contrary, always been a hierarchy of 
knowledge in which every form of knowledge 
from that of material substances to the highest 
metaphysics is organically interrelated, reflecting 
the structure of Reality itself. Moreover, Islamic 
spirituality has always been sapiential and gnostic 
in nature, so that the quest for knowledge has 
possessed a particular religious aura even among 
common people in a way that is rarely found to 
this extent in other traditions. The rise of the 
Islamic sciences and their later development is 
inconceivable without the ever present spirit of 
the Islamic revelation, and the manner this 
revelation has moulded the minds, actions and 

3. ‘But His command, when He intendeth a thing, is only 
that He saith unto it: Be! {kun) and it is’ (Quran, 
XXXVI, 82 ; Pickthall translation). 

4. On these two pillars of all Islamic doctrine, see Nasr, 
Science and Civilization in Islam , chap. 13; also al-Jili, 
De Fhomme universe /, trans. by T. Burckhardt, Lyon, 
1953 . 

5. This does not mean that Islamic spirituality has ex- 



surroundings @f the men and civilizations respon- 
sible for the creation and cultivation of the 
sciences. 

On a more outward plane the particular 
manner in which Islam spread and the whole 
unfolding of its history are also of course of para- 
mount importance for an understanding of the 
rise and later growth of the Islamic sciences. The 
Prophet Muhammad - upon whom be peace - 
unified Arabia in his twenty-three years of 
prophethood. The four caliphs who followed - 
Abu Bakr, ‘Umar, ‘TJthman and ‘All - called ‘the 
rightly guided’ ( khulafa ’ rashidun ) - consolidated 
the newly founded ‘world of Islam’ ( dar al- 
islam ) and spread its boundaries to Central Asia 
on the one hand and North Africa on the other. 
But the perfect norm of social and political life 
established by the Prophet was put under great 
tension and stress by centrifugal forces latent 
within Arab society and by the passions and 
short-comings of men, which had been checked 
momentarily by that blinding Divine intervention 
in human history which is Islam. 

A fall from this early period of intense 
religious fervour in which sanctity and political 
authority were combined began with the death of 
‘All. Henceforth the caliphate became less ‘apo- 
stolic’ and more ‘political’ in character although 
still of a completely religious nature, there being 
no secularism in Islam. The Umayyad caliphate 
following upon the wake of the assassination of 
‘All by a member of the Khawarif ruled for nearly 
a century, to be followed by the Abbasids, the 
Umayyads of Andalusia, the Fatimids, and 
numerous sultanates and princely states ranging 
from the powerful Seljuks who ruled over nearly 
all of Western Asia to hardly noticed local dynas- 
ties. Gradually Persia and North Africa became 
politically independent in fact if not in theory 
until with the Mongol invasion even the theo- 
retical political unity symbolized by the Abbasid 
caliphate came to an end and the Islamic world 
became polarized into the three vast empires of the 

eluded the element of love. It is only a question of accent, 
for no complete spiritual path can exclude the three 
basic elements of fear, love and knowledge. 

6. The Khawarij opposed both ‘All and Mu‘awiyah at the 
battle of Siffin and remained for centuries a revolutionary 
force which fought against both the Sunnis and the 
ShPites. See E. Adib Salem, Political Theory and 
Institutions of the Khawarij , 1957; and H. Laoust, Les 
schismes dans F Islam, Paris, 1965. 
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Ottomans, Safavids and Moguls. But this pattern 
of apparent political turmoil and upheaval did not 
destroy the unity and stability of Islamic society 
protected by both the Shari‘ah and a sacred art, 
each of which in its own way enabled the Muslims 
to breathe in an Islamic universe whose horizons 
guarded a continuity that is hardly imaginable in 
an anti-traditional world. 

Meanwhile during these periods Islam 
grew geographically in a continuous manner and 
spread in three basic phases to its present 
boundaries. In the first phase up to the early 
Abbasid period the heartland of the Islamic 
world from Spain to Central Asia was con- 
quered and consolidated. During the second 
period from around the to the ioth/i6th 

centuries 7 Islam spread, this time completely 
peacefully and mostly by means of Sufism, to the 
Indian sub-continent and the Indonesian archi- 
pelago. And since the last century Islam has been 
spreading steadily in Africa. In fact throughout 
its history, and despite various political ups and 
downs, Islam has grown steadily geographically, 
never receding in any territory with the excep- 
tion of the Iberian peninsula, which after eight 
centuries of rule the Muslims lost to the Christians. 
But the main arena in which the Islamic sciences 
were cultivated and developed was for the most 
part that earliest part of dar al-islarn spreading 
from Central Asia and Persia to Spain, the land 
which has always remained, especially in its 
central regions, the intellectual and geographical 
heartland of the Islamic world, the land in which 
before everywhere else the message of the Islamic 

7. Throughout this work the dates on the left refer to the 
Islamic lunar calendar and those on the right to the 
Christian calendar. 

8 . Hadith in Arabic literally means 'saying', but when used 
generally in a religious context it refers to the sayings of 
the Holy Prophet in Sunnism and of the Holy Prophet 
and the Imams in Shi‘ism. See Nasr, Ideals and Realities 
of Islam, chap. 3. 

9. When the Holy Prophet was asked how he should be 
remembered after his death, he answered, 'Read the 
Holy Quran’. The text of the Quran, which is the word 
of God and divinely inspired in both form and meaning, 
contains something of the trace of the soul of the Holy 
Prophet. The Hadith is, therefore, bound in a most 
intimate manner with the Quran. In fact without it 
much of the Quran would be incomprehensible. 

10. It needs to be emphasized that this has nothing to do 
with trying to harmonize the Book of God with ‘modern 



revelation was consolidated into forms and 
institutions governing human society. 

★ ★ ★ 

The central theophany of the Islamic reve- 
lation from which have been drawn the principles 
of both knowledge and action is the Holy Quran, 
to which must be added the prophetic Hadith f 
that is, the Prophet’s commentary and extension 
of the teachings of the Book of God. 9 The Quran 
and Hadith together are the fountainhead of all 
that is Islamic in whatever domain it might be. 
More specifically, these sources have played a 
double role in the creation and cultivation of the 
sciences. First of all the principle, not of course the 
details, of all science is considered by Muslims to 
be contained in the Quran, and there is an esoteric 
interpretation of the Holy Book which makes pos- 
sible the unveiling of its mysteries and penetration 
into its inner meaning wherein reside the principles 
of all the sciences. 10 Secondly, the Quran and the 
Hadith have created an atmosphere for the culti- 
vation of the sciences by emphasizing the virtue of 
pursuing all knowledge that is in one way or 
another a confirmation of Divine Unity. There- 
fore, a whole metaphysics and cosmology have 
issued from the bosom of the Quran and the 
Hadith and have acted as the basis upon which all 
the Islamic sciences have been constructed. 11 
They have also created a particular atmosphere 
which has fostered and encouraged all intellectual 
activity that is in conformity with the spirit of 
Islam as reflected in the Quran and the Hadith. 
The importance of the dicta contained in these 

science' by trying to show how one verse explains the 
nature of the atom and the other microbes. This sterile 
type of activity, which was common among Christians 
with regard to the Bible in 19th century England and 
America and which has had some adherents among 
Muslims during this century in their study of the Quran, 
stems only from an enfeebled intellectual position 
and its shallowness is displayed by the speed with which 
it falls out of vogue. See S. H. Nasr, Islam and the Plight 
of Modern A lan, London, 1976, chap. n. 

11. This is true not only of the ‘transmitted sciences’ (al- 
' ul fan al-naqliyyah ), with which we are not so much con- 
cerned in this book, but also of the ‘intellectual sciences’ 
{al-ulum al-aqliyyah ), which form the main subject 
matter of our present study. On the division of the 
Islamic sciences into these categories see Nasr, Science 
and Civilization in Islam , pp. 59ff. We shall also deal 
briefly with this subject in the next chapter of the present 
work. 
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Figure i. Verses from the Holy Quran concerning knowledge. 
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Figure ia. Allah! There is no God save Him, the Alive, the Eternal. Neither slumber nor sleep overtaketh Him. To Him belongeth whatsoever is in the heavens and 
whatsoever is in the earth. Who is he that intercedeth with Him save by His leave? He knoweth that which is in front of them and that which is behind them, while 
they encompass nothing of His knowledge save what He will. His throne includeth the heavens and the earth, and He is never weary of preserving them. He is the 
Sublime, the Tremendous. 




Figure ib. Allah is the Light of the heavens and the earth. The similitude of his light is as a niche wherein is a lamp. The lamp is in a glass. The glass is as it were 
a shining star. (This lamp) is kindled from a blessed tree, an olive neither of the East nor of the West, whose oil would almost glow forth (of itself) though no fire 
touched it. Light upon light. Allah guideth unto His light whom He will. And Allah speaketh to mankind in allegories for Allah is Knower of all things. 



6 




Islam and the Rise of the Islamic Sciences 




Figure ic. Are those who know equal with those who know not? But only men of understanding will pay heed. 




o r 




Figure id. We shall show them our portents on the horizons and within themselves until it will be manifest unto them that it is the Truth. 
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Figure 2. Sayings of the Holy Prophet pertaining to knowledge. 




Figure 2a. The Holy Prophet has said : ‘The quest of knowledge is obligatory for every Muslim’. 




Figure 2b. The Holy Prophet has said : ‘Verily the men of knowledge arc the inheritors of the prophets’. 




Figure 2c. The Holy Prophet has said : ‘Seek knowledge from the cradle to the grave’. 



8 




Islam and the Rise of the Islamic Sciences 



two basic sources of Islam for an understanding of 
the Islamic sciences in their organic link with the 
Islamic religion and the civilization created by 
Islam can hardly be overemphasized, for these 
sayings have moulded the minds of Muslim men 
of learning over the ages and have provided for 
them a source of both knowledge and inspiration. 

★ ★ ★ 

Islamic science came into being from a 
wedding between the spirit that issued from the 
Quranic revelation and the existing sciences of 
various civilizations which Islam inherited and 
which it transmuted through its spiritual power 
into a new substance, at once different from and 
continuous with what had existed before it. The 
international and cosmopolitan nature of Islamic 
civilization, derived from the universal character 
of the Islamic revelation and reflected in the geo- 
graphical spread of the Islamic world ( dar al- 
islam ), enabled it to create the first science of a 
truly international nature in human history. 

Islam became heir to the intellectual 
heritage of all the major civilizations before it save 
that of the Far East, and it became a haven within 
which various intellectual traditions found a new 
lease upon life, albeit transformed within a new 
spiritual universe. This point must be repeated, 
particularly since so many people in the "West 
wrongly believe that Islam acted simply as a 
bridge over which ideas of Antiquity passed to 
mediaeval Europe. As a matter of fact nothing 
could be further from the truth, for no idea, theory 
or doctrine entered the citadel of Islamic thought 
unless it became first Muslimized and integrated 
into the total world view of Islam. Whatever could 
not make its peace ( salam ) with Islam was sooner 
or later dispelled from the arena of Islamic 
intellectual life or relegated completely to the 
margin of the tapestry of the Islamic sciences . 12 

Before the rise of the Islamic sciences 
many civilizations had come and gone and pro- 



12. See Nasr, op. cit.> pp. 2 iff. 

13. Recent studies have unveiled amazing intellectual and 
more specifically scientific achievements going back 
to the Palaeolithic period. See J. Servier, Uhomme et 
F invisible, Paris, 1964; and G. Di Santillana and E. von 
Dechend, Hamlet's Mill , New York, 1967. 

14. Those Hellenic and Hellenistic masters who were in 



duced sciences of various domains of reality and 
with different orders of perfection. The vast 
proto-history of science which leads to the 
deepest recesses of human history and which 
reveals with each new discovery astounding 
achievements need not concern us here . 13 It is to 
the immediate predecessors of Islamic science 
that we must turn. The two outstanding river 
civilizations of Egypt and Mesopotamia had 
already produced medicine and mathematics of 
extraordinary quality before the Greek philoso- 
phers and scientists came upon the stage to 
theorize about them and to develop them further. 
Basing themselves upon this long tradition of the 
study of the heavens as well as the world of 
nature, the Greeks in turn produced Thales, 
Pythagoras, Plato and Aristotle within a relatively 
short period of less than three centuries before the 
centre of their scientific activity shifted to 
Alexandria. There in the soil of Egypt, at the 
moment of the twilight of Greek power and the 
dying gasps of ancient Egyptian civilization, a 
new synthesis of Greek, Egyptian and Oriental 
learning was achieved leading to one of the most 
prolific periods of the history of science, which 
produced such men as Euclid, Ptolemy and 
indirectly Galen, figures who entered Islamic 
civilization almost as if they had been Muslim 
teachers and masters . 14 It is important for an 
understanding of Islamic science to realize that 
the Graeco-Hellenistic heritage reached Islam 
not directly from Athens but through Alexandria, 
that Plato was seen mostly through the ideas of the 
Neoplatonists and Aristotle through Alexander 
Aphrodisias and Themistius. Alexandrian science, 
in its combining of mystical elements with rigor- 
ous logic, in synthesizing various scientific tradi- 
tions, in basing all the sciences upon a hierarchy 
related to the ‘mode of knowledge’ and in many 
other ways, is a historical anticipation of Islamic 
science and in fact became transformed into 
Islamic science in the same manner that the 
Alexandria of Ptolemy and Origen became 
transformed into the jewel of Islamic Egypt, the 

conformity with the Islamic perspective and who were 
integrated into the Islamic intellectual universe were so 
thoroughly Muslimized that to this day their names are 
given to numerous children all over the Islamic world. 
In any Muslim city such as for example Tehran there are 
certainly more Aristotles, Euclids and Galens than in an 
Anglo-Saxon city (the modern Greeks themselves are 
of course an exception in their usage of these ancient 
names). 
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Figure 3. Scheme depicting the transmission of science and learning from the civilizations of Antiquity to the Islamic world. 



home of such masters as Ibn ‘Ata’allah al- 
Iskandari. 

But the transmission of the Graeco- 
Hellenistic tradition to Islam was not a direct one. 
Several centuries of Christian history lie between 
the golden age of Alexandria and the rise of Islam. 
Alexandria was to become transformed into a 
major intellectual centre of early Christianity, 
then to undergo severe rivalries with other 
centres of Christian power, especially Con- 
stantinople and Antioch, and finally to bear wit- 
ness to the death of its scientific activity under the 
pressure of Byzantine emperors, a death which is 
symbolized forcefully by the hanging of Hypatia, 
the daughter of Heron, in one of the squares of the 
city and the burning of its fabulous libraries . 15 
But before this tragic end the main intellectual 

15. Research during the past few decades has shown clearly 
that the libraries of Alexandria had been destroyed for 
the most part long before the Islamic conquest of Egypt 
and that by the 1st 7th century there was little left for 
the Muslims to either burn or preserve. 

16. It is remarkable how internal theological dispute 
between various Christian churches helped to transmit 
the scientific heritage of the ancient world to Islam. 



activity of Alexandria had been transmitted to 
Antioch thanks to the fierce rivalry that had come 
into being between the Monophysite and Nes- 
torian Churches of the East on the one hand and 
the Byzantine Church on the other . 16 Further- 
more rivalries between the Byzantines and the 
Sassanids, who naturally supported any schis- 
matic movement against the Byzantines, pushed 
the centres of learning of the eastern churches ever 
more eastward to Edessa, Nisibis and finally to 
within the boundaries of the Persian Empire itself. 

But the Christian centres of the Near East 
where Greek was taught and Syriac used as the 
language of science and learning were not the only 
channels which linked the intellectual life of 
Antiquity to that of Islam. There developed 
among the people of Harran a religious cult later 

See L. DeLacy O’Leary, How Greek Science Passed to 
the Arabs , London, 1964; and M. Meyerhof, ‘Von 
Alexandrien nach Baghdad’, Sitzungsberichte der Preus- 
sischen Akademie der Wissenschaften , Phil. Hist. Klasse, 
I 93° (23): 389-429. See also R. Walzer, Greek into 
Arabic , Oxford, 1962, where the actual process of 
translation and transmission is discussed in several 
essays. 
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known to Muslims as Sabaeanism 17 that combined 
elements drawn from Babylonian religion with 
the more esoteric aspects of the Greek tradition. 
The Harranians were heirs, therefore, to the 
astronomical and astrological teachings of the 
Babylonians as well as to Neopythagoreanism 
and Hermeticism. Independent of Christian 
centres of learning they transmitted to the Mus- 
lims many aspects of the Graeco-Hellenistic 
heritage, and independent of the Greek world 
certain aspects of Babylonian mathematics and 
astronomy which are reflected in Muslim sources 
but have not been found in Greek ones. 

As far as the Persian world is concerned, it 
too transmitted to Islamic civilization many 
sciences, some of its own and some ultimately of 
Greek and Indian origin. During the Sassanid 
period the Persians developed Jundishapur, near 
the present day Persian city of Ahvaz, as a 
university centre which in fact grew steadily until 
it became heir to both Antioch and Edessa, a 
haven for men of learning everywhere, and by the 
time of the fall of the Sassanids without doubt the 
most important centre of learning in Western 
Asia, particularly in the field of medicine. 
Jundishapur was a cosmopolitan gathering place 
where Persian, Greek and Indian men of learn- 
ing met and worked together. In many fields, 
especially in medicine, this school more than any 
other was the living link between Islamic science 
and the ancient world. Meanwhile the Persians 
themselves showed special interest and made 
important discoveries in astronomy on the one 
hand and pharmacology on the other at the same 
time that they cultivated avidly both the Indian 
and the Greek sciences. Persia made major 
contributions to nearly every facet of Islamic 
civilization, became one of its major centres and 
played a central role in its creation. But in the 
field of science Persia played a triple role as far as 
transmission was concerned: it transmitted its 
own scientific tradition to Islam, as seen in such 
works as the Royal Astronomical Tables ( Zij-i 
shahriy&r ); it made available certain aspects of 
Greek learning to Muslims which had been 



17. This should not be confused with the Sabaean or Man- 
daean cults of Iraq and Southern Persia which continue 
to this day. On the Sabaeans of Harran the classical 
work of D. Chwolson, Die Ssabier und der Ssabismus , 2 
vols., St. Petersburg, 1856, is still valuable. See also 
E. Drower, The Mandaeans of Iraq and Iran , Oxford, 
1937. 



translated into Pahlavi or even Syriac but taught 
in centres of learning within Persia such as 
Jundishapur; and finally it passed on to Islam 
ihany of the Indian sciences, especially medicine, 
astronomy and natural history, which had been 
cultivated by the Sassanids. A particularly out- 
standing example of this latter role is the Kalilah 
wa Dimnah , which was first translated from 
Sanskrit into Pahlavi and then by Ibn Muqaffa* 
into Arabic, becoming rapidly one of the master- 
pieces of Arabic literature and at the same time a 
source for Muslim natural history. 18 

As for India itself, its scientific tradition, 
especially in mathematics (including astronomy) 
and medicine reached Islam not only through 
Sassanid Persia but also thanks to a number of 
Indian men of learning who were invited to 
Baghdad and other Islamic intellectual centres. 
Of course the Indian sciences entered into the 
Islamic world again through the writings of 
al-Biruni in the 5th/ nth century and soon after 
through the numerous works of Amir Khusraw. 
But as far as the genesis of Islamic science is 
concerned it was mostly as a result of the transla- 
tion of certain basic texts of mathematics and 
astronomy such as the Brahmasphutasiddhanta 
of Brahmagupta and a few medical works, 
particularly concerning drugs and poisons, that 
Indian science made a visible effect upon Islamic 
science and became one of the notable elements 
that contributed to its birth. 

Finally, a word must be said of the Far 
East. It is true that no traces of the Chinese 
scientific tradition are visible within dar al-islam 
at the moment of the founding of the Islamic 
sciences and that we must wait until after the 
Mongol invasion for the official transmission of 
Chinese scientific works through their translation 
into Persian and Arabic. But there is no doubt 
that there was some kind of earlier contact even 
with China. The transmission to the Muslims of 
such important Chinese technological inventions 
as the making of paper and the appearance of 
certain definitely Chinese elements such as the 
Ming-Tang in early Islamic alchemy are witness 

18. See S. H. Nasr, ‘Natural History’ in M. M. Sharif fed.), 
A History of Muslim Philosophy , vol. II, Wiesbaden, 
1966, pp. 1316-1332. 
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to contacts which were not merely bound to 
business transactions through land or sea but 
which possessed an intellectual and scientific 
aspect. There is no doubt, however, that the Far 
Eastern element in the foundation of the Islamic 
sciences does not compare in any way with the 
Greek, Indian or Persian, which formed for the 
most part the materia prima upon which Islam 
imposed a new intellectual and spiritual form, 
creating through this wedding the Islamic 
sciences. 

★ ★ ★ 

The actual process of transmission of the 
sciences of ancient civilizations from such lan- 
guages as Greek, Syriac, Sanskrit and Pahlavi into 
Arabic is one of the most remarkable instances of 
cultural transmission in human history, to be 
compared only with such other major processes of 
translation and transmission as the rendering of 
the Buddhist sutras into Chinese, and Arabic 
works into Latin. But in both quantity and quality 
the translation of works into Arabic surpasses 
perhaps all other episodes of a similar nature. 
Without outward compulsion but driven most of 
all by an inner need to know , in conformity with 
the ‘gnostic’ nature of Islamic spirituality, 19 the 
young and extremely virile Islamic civilization 
channelled its energies into the vast enterprise of 
translation, establishing such well known acade- 
mies as the Bayt al-hikmah of al-Ma’mun for this 
purpose. The existence of religious minorities 
within dar al-idam , minorities whose scholars 
were eminently suited for the task of translation, 
facilitated the process as did the fact that many 
scientific works had already been rendered into 



19. On the summary of various reasons offered by historians 
and scholars for the translation of works into Arabic see 
S. H. Nasr, Ma‘ arif-i islami dar jahan-i mu c asir, Tehran, 
1353 (A. H. solar), introduction. 



Syriac, a Sefnitic language which was the sister of 
Arabic. 

Nevertheless the translation of the majority 
of the important scientific works of Antiquity into 
Arabic within a period of about 150 years stretch- 
ing from the 2nd/8th to the 4th/ioth centuries 
was no mean task. Thanks to such masters of 
translation as Hunayn ibn Ishaq 20 and to the 
concerted effort of caliphs, princes and viziers, 
the main scientific works of such men as Hippoc- 
rates, Aristotle, Theophrastus, Euclid, Ptolemy, 
Dioscorides, Galen and many others were ren- 
dered into a precise Arabic. Moreover this was 
done with the help of an oral tradition which has 
made of these translations something that is often 
more true to the original Greek, Syriac or what- 
ever other language was involved than most 
modem translations. Thanks to this movement 
Arabic became the most important scientific 
language of the world for many centuries 21 and 
the ground was prepared for the rapid growth of 
the Islamic sciences properly speaking. The 
translations provided the materia prima upon 
which the Muslim mind pondered and which it 
moulded into the substructure for the Islamic 
sciences that soon came into being as a body of 
knowledge at once distinct and related to the 
age-old intellectual traditions which it had 
inherited and adopted as its own thanks to the 
synthesizing and integrating power of the Islamic 
revelation. Henceforth this science, while re- 
vealing the traits of its historical origins, has been 
more than anything else the crystallization of the 
study of the cosmos and its parts from the per- 
spective of Islam as reflected in the most principial 
manner in the Quran and the prophetic traditions. 



20. See O. Bergstrasser, Hunain ibn Ishak und seine Schule , 
Leiden, 1913. 

21. One should not, however, forget the great importance 
of Persian especially for the later period of Islamic 
history. 
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The cultivation of the Islamic sciences 
depended upon a vast educational system which 
embraced both formal and informal education 
and which made possible the encouragement and 
transmission of knowledge in all its forms. The 
educational system was of course based on the 
traditional Islamic concept of knowledge and 
learning. It emphasized most of all the religious 
sciences but included nearly all other forms of 
knowledge from theodicy to pharmacology. Islam 
considers knowledge (film) as something sacred 
because ultimately all knowledge concerns some 
aspect of God’s theophanies. It is this sacred 
view of knowledge that has imbued the whole 
Islamic educational system to this day making it 
even institutionally inseparable from specific 
religious organizations and institutions such as the 
mosque, the Sufi centre and places run by means 
of endowments ( awqaf ). 1 This view has made the 
relation between the teacher and the student of 
traditional schools a most intimate and spiritual 

1. The institution of awqaf is vast and embraces nearly 
every facet of traditional Islamic society, but its 
relation to schools, libraries and other specifically 
educational institutions is particularly strong. On the 
institution of awqaf see M. Gaudefroy-Demombynes, 
Les Institutions musulmanes , Paris, 1950. 

2. ‘Man ‘allamani harfan fa qad sayyarani ‘ abdan \ 



one, and teachers have enjoyed a reverence hardly 
imaginable in modem societies. There is in fact a 
well-known saying attributed to ‘All ibn Abl 
Talib - upon whom be peace - which states, T 
have become the slave of him who has taught me 
a single word .’ 2 The whole affair of education has 
always been at the heart of Islamic civilization as 
one of its basic pillars because it has been in- 
separable from the tradition itself which forms the 
marrow and the backbone of the whole of 
Islamic civilization. 

Because of this inseparable link the Is- 
lamic concept of knowledge is based upon the two 
fundamental axes of unity and hierarchy. Like 
existence itself, with which knowledge is ulti- 
mately identical , 3 the sciences or forms of know- 
ledge are ultimately one, and at the same time 
belong to a hierarchic order. Knowledge is not 
random as it appears in the profusion of profane 
knowledge today when there is no longer an 
organic link between man’s various modes and 

Obviously this ‘word’ is very far removed from the vast 
stream of information, most of it useless, that bombards 
people today in an atmosphere in which knowledge has 
become completely de-sacralized. 

3. This basic doctrine was made fully explicit in later 
centuries from two different perspectives in the 
majestic doctrines of Ibn ‘Arab! and Mulla $adra. 
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ways of knowing. The Islamic sciences and the 
intellectual perspectives cultivated in Islam have 
always been seen in a hierarchy 4 which leads 
ultimately to the knowledge of the One, of the 
supreme ‘Substance’, this being itself from 
another point of view the Substance of all 
knowledge. 5 That is why whenever confronted 
with sciences originally cultivated by other 
civilizations Muslim intellectual authorities 
sought to integrate them into the Islamic scheme 
of the hierarchy of knowledge. And that also is 
why the greatest Muslim gnostics, philosophers 
and scientists from al-Kindi, al-Farabl and Ibn 
SIna to al-Ghazzali, Nasir al-DIn al-TusI and 
Mulla Sadra were concerned with the question of 
the classification of the sciences. 

The Muslims saw two main channels open 
before man for the acquiring of formal knowledge : 
the path of revealed truth, which after its revela- 
tion is transmitted from one generation to the 
next in a form which the Muslims called ‘the 
transmitted sciences’ (. al-ulum al-naqliyyah ), and 
knowledge acquired through the God-given 
intelligence of man on both the level of the intel- 
lect and reason 6 and which the Muslims came to 
call the ‘intellectual sciences’ (al-ulum al- 
‘ aqliyyah ). To these two classes of formal know- 
ledge, together usually referred to as ‘acquired 
knowledge’ (al-‘ilm al-husult ), must be added the 
sapiential wisdom, the gnosis which results from 
vision (kashf) and the actual ‘tasting’ of the truth 
(. dhazvq , in Latin sapere , to taste, which is the root 
of sapientia ) and Which the Muslims have usually 
called ‘presential knowledge’ (al-ilm al-huduri). 

Faced with the great array of various pre- 
Islamic sciences made available through transla- 
tion along with the vast river of both exoteric and 
esoteric sciences that had flowed from the in- 
exhaustible ocean of the Quranic revelation, Mus- 
lim intellectual authorities set out to classify the 
sciences, hoping in this way to elucidate their 
hierarchy and contribute to the solution of the 
problem of the harmony between reason and 

4. On the hierarchy of various intellectual perspectives in 
Islam see S. H. Nasr, Three Muslim Sages , Cambridge 
(U.S.A.), 1964, introduction. 

5. As stated so forcefully by F. Schuon, ‘The substance of 
knowledge is Knowledge of the Substance . . .’, ‘Atma- 
Maya’, in Studies in Comparative Religion , Summer, 
1973, P- 130. 

6 . The distinction between these two instruments of 

knowledge is as fundamental to Islamic thought as is the 



revelation, or religion and science. Al-Kindi was 
perhaps the first to turn to this problem in his 
Ft aqsam al-ulum (On the Types of the Sciences ). 
But it was the work of his successor in the Peri- 
patetic school, Abu Nasr al-Farabl, the ‘Second 
Teacher’, which wielded a much wider influence 
over the curricula of Muslim universities and 
even those of the West. The Kitab ihsa ’ al-ulum 
(The Enumeration of the Sciences) of al-Farabl 
reflects at once the Aristotelian classification of 
the sciences as transmitted to Muslims through 
the commentary of John Philoponos upon the 
Isagoge of Porphyry and the desire to harmonize 
this concept with that derived from the Quran and 
especially the SharFah. This work not only 
influenced later Muslim authors but became also 
widely known in the West thanks to the transla- 
tion of Dominicus Gundisalvi, and is cited by 
many Latin authors such as Peter of Abano. 7 

With the continuous development of the 
Islamic sciences new branches and forms of 
science came into being and at the same time the 
sciences which were taken over from the pre- 
Islamic civilizations were ever more Muslimized 
and fitted into the Islamic hierarchy of knowledge. 
Both these tendencies are reflected in the later 
schemes of classification to which dozens of 
separate treatises or chapters have been devoted 
by such masters as Ibn SIna, the Ikhwan al-Safa’, 
al-Ghazzali and Ibn Rushd and even by the re- 
markable historian of the 8th/ 14th century Ibn 
Khaldun who in his Muqaddimah (Prolegomena) 
to the general study of history gives an elaborate 
account of the classification of the Islamic 
sciences after their period of maturity. 8 

From the time of Ibn Khaldun onward 
several philosophical and scientific encyclopaedias 
appeared in both Arabic and Persian, and later 
also in Turkish, in which the classification of the 
sciences are discussed. Some of these works like 
the Durrat al-taj of Qutb al-Din al-Shlrazi are 
more concerned with philosophy and others like 
the Tadhkirah of Da’ud al-Antakl more with the 

distinction between intellectus and ratio in 'the tradi- 
tional schools of ancient and mediaeval philosophy. 

7. See D. M. Dunlop, Arabic Science in the West , Karachi, 
1958, pp. 88-89. 

8. See Ibn Khaldun, The Muqaddimah : An Introduction to 
History , trans. by F. Rosenthal, 3 vols., New York, 
1958, vol. 2, pp. 436ff. A summary of his classification is 
given by Nasr, Science and Civilization in Islam , 
pp. 62ff. 
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sciences of language 
and its branches 



logic and its branches 



propaedeutic sciences 
and their branches 

Sciences < 



| elements pertaining to all 
J languages, such as grammar, 
| dictation and recitation, 

I prosody 

Categories 
Pen Hermenias 
Prior Analytics 
J Posterior Analytics 
| Topics 
Sophistics 
Rhetorics 
Poetics 

V. 

arithmetic 

geometry 

optics 

"S astronomy 
music 

science of weights 
mechanical devices 



natural and meta- 
physical sciences 



principles of natural philosophy 
study of simple bodies 
generation and corruption 
J accidents pertarning to elements 
I bodies compounded of the elements 
minerals 
plants 

4 animals 



f natural sciences 



sciences of society 
and their branches 



metaphysical sciences - 



jurisprudence and 
theology Kalam 



science of being qua being 
principles of the sciences 
discussion of non-material bodies 



Figure 4a. The classification of the sciences according to the Ihsa y al-ulum of al-Farabi. 



sciences. One of the most complete and wide- 
spread of these encyclopaedias which mentions 
nearly all the sciences cultivated in Islamic 
civilization is the Nafa’is al-funiin (Preciom Ele- 
ments of the Sciences) of Shams al-DIn al-Amuli 
written during the 9th/ 15th century. The numer- 
ous sciences outlined by Amull and the classifica- 
tion upon which the work is based reflect the 
spectrum and the hierarchy of the Islamic 
sciences after their full flowering and centuries of 
development. 

The Muslims became faced once again in 
the 1 3th/ 1 9th century with the onslaught of 
Western science, which has since threatened both 
the Islamic hierarchy of knowledge and the 

9. See S. H. Nasr, ‘Chira Farabi-ra mifallim-i thani 
khwandahand’, Farabi Commemoration Volume , T ehran, 
Tehran University (in press). 



harmony of its educational system, wreaking havoc 
with them to an extent that is unprecedented in 
Islamic history. Al-Farabi became known as the 
‘Second Teacher’ ( al-mu’allim al-thani) because 
he gave order to the sciences and classified them. 
To a lesser extent Mir Damad performed the same 
function in Safavid Persia and gained the title of 
the ‘Third Teacher’. Today Islam is truly in need 
of a ‘Fourth Teacher’ 9 to re-establish the hier- 
archy of knowledge so essential to the Islamic per- 
spective and to classify the sciences once again in 
such a way as to prevent the sacred from being 
inundated by the profane and the ultimate goal of 
all knowledge from being forgotten amidst the 
glitter of quickly changing forms of science which 
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The Classification of the Sciences according to the Nata'/s al-funun ff Q ara*is 
al- c uyun by Shams al-DIn Muhammad al-Amuli 

First classification 



r philosophical sciences 

(which are the same at all periods) 



Sciences < 



< 






theoretical 



i 



practical — ^ 



metaphysics (supreme science) 
mathematics (intermediate science) 
natural philosophy (lower science) 



pertaining to the individual — ethics 



pertaining to the collectivity 



economics 

politics 



f religious 



non-philosophical sciences j 

(which are not the same at all periods) 



intellectual 

transmitted 



non-religious 



Figure 4b 



Second classification 



practical philosophy (including ethics, politics and economics) 



early (awa'il) < 



theoretical philosophy (including logic, prime philosophy, metaphysics, science of 
natural bodies and all branches of natural philosophy) 

principles of mathematics (including arithmetic, geometry, astronomy and music) 



Sciences ■< 



branches of natural philosophy (including medicine, alchemy, natural magic, etc.) 

branches of mathematics (including all branches of astronomy such as the science 
of anwa\ mathematical geography, mechanical devices, chess and backgammon) 



r 



late (awakhir) < 



literature 

sciences of law (shar c iyyat) 

Sufism 

sciences of 'daily discourse' (muhawari) such as history, biography, genealogy, etc. 



Figure 4c 



Figures 4b and 4c. Two different classifications of the sciences according to the Nafa’is al-funun fi ‘ ara’is al-‘uyun by Shams al-DIn Muhammad al-Amuli. 
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move ever more rapidly without approaching any 
closer to the centre of the circle of universal 
existence . 10 

★ ★ ★ 



The centres in which the Islamic sciences 
have been taught over the ages have been an 
integral aspect of Islamic civilization, participat- 
ing in its formal unity in the same way that the 
content of the sciences became integrated into the 
all embracing intellectual unity of Islam. From 
the beginning the mosque was at once the religi- 
ous and social centre of the Islamic community as 
well as the centre for learning. To this day 
Quranic schools (where the fountainhead of all the 
Islamic sciences, namely the Quran, is taught to 
the young) are connected with the local mosques 
in various quarters of Muslim cities. 

But historically there gradually developed 
a distinct institution called madrasah (literally ‘the 
place for lessons’) which grew alongside the 
mosque and is still closely associated with it. At 
the beginning certain parts of mosques were used 
for lessons in religious sciences, each master 
occupying a corner or pillar of his own which in 
fact often became associated with his name. Then 
as teaching became formalized and extended, 
buildings were often erected specifically for 
teaching purposes, with mosques attached to 
them. In either case, however, both architec- 
turally and intellectually the mosque and the 
madrasah have never been dissociated from each 
other and some of the greatest Muslim centres of 




Plate i. Students studying the Quran with a master in Afghanistan. 



io. See S. H. Nasr, Islam and the Plight of Modern Man> 
chap. I. 



learning such as al-Azhar are even now both 
mosques and schools, reflecting the profoundly 
religious character of learning in Islam. 

The madrasah developed into a full- 
fledged university around eleven hundred years 
ago, a university in which a variety of subjects 
from religious law to astronomy were taught 
regularly. Some of the earliest Islamic educational 
institutions dating from this period of genesis in 
fact still survive, the best examples being perhaps 
the Qarawiyyin in Fez, the Zaytuniyyah in Tunis 
and al-Azhar in Cairo . 11 Other outstanding 
madrasahs , such as those of Qum, Mashhad, 
Samarqand, Isfahan, Najaf, SanV, Lucknow 
and the like belong to later periods of Islamic 
history, but are profoundly connected to the 
earlier madrasahs . Likewise the mediaeval Euro- 
pean universities and their curricula reflect their 
close relation with the Muslim universities, which 
they emulated consciously. 

As far as the intellectual sciences are con- 
cerned, they have not always been taught in all the 




Plate 2. The Qarawiyyin Mosque and School, Fez, Morocco. 



ii. On al-Azhar, which is the most thoroughly studied of 
Muslim universities, see B. Dodge, Muslim Education in 
Medieval Times , Washington, 1962. 
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Figure 5. A general view of the jnner courtyard of al-Azhar University, 
Cairo. 



madrasahs, especially during the past few cen- 
turies. The mainstay of the curriculum of the 
madrasahs has always been the religious sciences. 
Nevertheless, many of the intellectual sciences 
such as philosophy, logic and mathematics have 
been taught in various madrasahs over the ages 
and are still taught today. This is especially true 
of the Persian madrasahs , where traditional 
philosophy is taught even now and where 
through the Safavid period mathematics was also 
taught on a serious level. 12 




Plate 5. Miniature depicting a traditional scene of instruction. 



But the madrasah was far from being the 
only centre for the study and the transmission of 
the sciences. The hospitals, for example, played 
an important educational role and many of the 
leading hospitals such as those of Rayy and 
Baghdad in the 4th/ioth century had medical 
schools attached to them with regular pro- 
grammes for students; medical dissertations had 
to be written by those who wanted to receive 
their medical certificate. 13 The traditional hospi- 
tals, some of the best examples of which survive 



12. The whole philosophy of education involved in the 
traditional madrasah is of the utmost significance even 
today but cannot be dealt with in a book such as this. 
See A. L. Tibawi, Islamic Education : its Traditions and 
Modernization into the Arab National Systems , London, 
1972. As for the ‘decay’ of many of the sciences in the 
Islamic world from the Ilth/i7th and 12th/ 18th cen- 
turies onward (and not the 7th/ 13th century as most 
Western historians of science imagine) it is without 
doubt directly related to a gradual loss of interest in such 
subjects as mathematics in the madrasahs and the 



deleting of more advanced courses on these subjects 
from the curriculum of the madrasahs. 

13. On the educational aspect of Muslim hospitals see 
C. Elgood, A Medical History of Persia > Cambridge, 
1951 ; and M. Z. Siddiqi, Studies in Arabic and Persian 
Medical Literature , Calcutta, 1959, pp. xxiiiff. Also 
M. Najmabadi, Tarikh-i tibb dar Iran-i pas az Islam , 
Tehran, 1353 (A. H. solar), part eight; and Ahmed Isa 
Bey, Histoire des bimarisians (hopitauxj a Vepoque 
islamique , Cairo, 1928. 
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today strangely enough in the Indo-Pakistani 
sub-continent, like that of Hyderabad, Deccan, 
have been throughout Islamic history a major 
scientific institution, combining the curing of 
patients with extensive teaching of medicine, 
pharmacology and allied subjects. 14 

Another important scientific institution 
which complemented the hospital and in which 
both research and teaching took place was the 




Figures 6 and 7. Master physician (possibly I bn Sina' teaching medicine. 




14. A living example of this in contemporary form can be 
seen in the Hamdard institutes of Delhi and Karachi 
established by two of the leading tradidonal physicians 



observatory. In fact it can be said without exag- 
geration that the observatory as a scientific 
institution owes its birth to Islamic civilization. 15 
While in the early Islamic period the observatory 
was of a small size and usually associated with a 
single astronomer, from the 7th/ 13th century 
and the building of the Maraghah observatory by 
Nasir al-Din al-Tusi, it became a major scientific 
institution in which numerous scientists gathered 




Figure 8. A figure purported to be Ibn Sina (Avicenna) teaching a group of 
students. 



( hakims ) of the Islamic world, the brothers Hakim 
£ Abd al-IJamid and Hakim Muhammad Sa‘id. 

15. See A. Sayili, The Observatory in Islam , Ankara, 1964. 
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Plate 6. General view of Bayazid II Kulliye- a university complex consisting of mosque, madrasah and hospital - in Kdirne, Turkey. 




Plate 7. Osmania Hospital, Hyderabad, Deccan, India. 
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Plate 8. Miniature showing students studying astronomy with their teacher. 
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to work and teach together. The Maraghah 
observatory served as the source of inspiration 
and model for the Ulugh-Beg observatory in 
Samarqand and the Istanbul observatory of the 
Ottoman period where Taqi al-Din worked. 
These observatories in turn served as models for 
the several observatories constructed by Jai Singh 
in the I2th/i8th century in India in such cities as 
Delhi and Jaipur and also were the model for the 
early European observatories such as those used 
by Tycho Brahe and Kepler. An analysis of the 
astronomical instruments in these ioth/i6th and 
nth/ 1 7th century European observatories and 
their comparison with earlier Muslim instruments 
reveals the close nexus between the Muslim and 
later European observatories. 

The formal and public institutions of 
learning so far mentioned are not, however the 
only ones to consider when discussing the 
important centres for the teaching and the trans- 
mission of the sciences in Islam. Much of the 
transmission of learning, especially of more eso- 
teric knowledge, has taken place and continues to 
take place in private circles not accessible to the 
public at large. These circles include first of all the 
Sufi centres ( khanaqah in Persian and zauaiyah in 
Arabic), where not only initiatic and spiritual 
practices take place but also many of the esoteric 
and sometimes even exoteric sciences are taught. 
The Sufi centres became especially important as 
centres of formal learning after the Mongol 
invasion, when they were forced to fulfil the role 
of the madrasahs destroyed by the Mongol on- 
slaught as well as their own proper function of 
training the adepts spiritually. 

There are also private circles connected 
with a particular teacher, meeting either at his 
house or the house of one of his disciples. Much of 
traditional learning is carried out today in the 
Islamic world in such private circles whose great 
propaedeutic importance can hardly be over- 
estimated. Moreover, the occult sciences such as 
alchemy or geomancy have always been taught in 
such completely private circumstances. The 
atelier of an alchemist is almost always his home 
or the house of an adept, and it is here that those 
considered by the alchemist as capable of master- 
ing the royal art have been and are to this day 
trained. The same could be said of the other eso- 
teric and occult sciences, the former being also 
taught in Sufi centres but the latter almost 
exclusively in completely private places and 
gatherings. The channels of learning are like 




Figure 9. (a) The horizontal and (b) the vertical cross-section of the Mara- 
ghah Observatory based on recent excavations by Azarabadegan University, 
Tabriz, Persia. 
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arteries and veins in the body of Islamic society, 
some externally visible and others hidden. But 
together they have always played the vital role of 
enabling the life-giving blood of knowledge to 
flow through the body of the community, to re- 
juvenate it constantly and to preserve its vitality, 
enabling it to fulfil the function for which it has 
been destined by its very acceptance of the 
celestial norm of the Islamic revelation. 




Plate 9. Inside a Sufi khaujqjh. 
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The Islamic Sciences 
The Qualitative Study 
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Chapter III 

Cosmology, Cosmography 
and Geography 



No understanding of the Islamic sciences 
or for that matter the sciences of any other tradi- 
tion is possible without a consideration of the 
cosmology to which the branches of the traditional 
sciences are related like so many limbs belonging 
to a living organism. Even modern science, 
whether realized fully by its cultivators or not, 
functions within a world view created by 17th 
century rationalism and has been inseparable 
from this philosophical background since the 
scientific revolution. 1 So much more is the reliance 
upon a ‘theoretical’ background true of the Is- 
lamic sciences which are but applications and 



1. Modem science is related to the rationalistic universe 
emanating from the philosophical world view of the 
17th century through its reliance upon human reason as 
the ultimate criterion of truth, its limiting of reality to 
the physical domain and its restricting of the relation 
between man and nature to the level of the senses and of 
reason analyzing the results of sense perception. 
Traditional sciences are related to metaphysical and 
cosmological principles in relying upon the language of 
symbolism, in basing themselves upon the hierarchic 
nature of the cosmos, in considering the analogies which 

exist between the macrocosm and the microcosm and in 



aspects of traditional Islamic cosmology and 
therefore of the metaphysical principles of the 
tradition of which the cosmological sciences 
themselves are expressions and reflections upon 
the cosmic plane. 2 

The cosmos is at once continuous and dis- 
continuous with respect to its Origin, the Origin 
which is Pure Being and ultimately the Absolute 
and Infinite Reality which stands beyond even 
Being. As Being, the Origin is like the Sun of which 
all existents in the cosmos are rays. But the Origin 
is also Substance with respect to which the whole 
of the Universe is but a series of accidents, and 



relying upon the Intellect, which pierces through 
phenomena to their noumenal essences, in addition to 
reason and the senses. See H. Butterfield, The Origins of 
Modern Science , New York, 1951; E. A. Burtt, The 
Metaphysical Foundations of Modern Science , New 
York, 1954; and F. Brunner, Science et realite , Paris, 
1954 - 

2. On the meaning of the cosmological perspective see 
T. Burckhardt, ‘Nature de la perspective cosmo- 
logique’, Etudes Traditionnelles , vol. 49, 1948, pp. 216- 
219. 
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